Regeneration of the rat sciatic nerve into allografts made acellular through chemical extraction.
The aim of this study was to develop a procedure by which myelin and Schwann cells could be removed from a peripheral nerve while the basal lamina tubes, remained intact, and to test if such preparations could be used as allografts for the repair of a gap in the continuity of the rat sciatic nerve. We found that extraction with the detergents Triton X-100 and deoxycholate resulted in acellular nerve segments with preserved basal lamina tubes, here defined as the tubes which surrounds the axon/Schwann cell units. The morphology of the acellular nerve segments was revealed by scanning electron microscopy, teasing, immunohistochemistry and electrophoresis. Such grafts when allografted between two outbred rat strains, were found to support outgrowth of axons and migration of Schwann cells, which reoccupied the empty basal lamina tubes without excessive signs of inflammation. This new paradigm offers a possible solution to the major shortcomings of autologous nerve grafts, i.e., the requirement to sacrifice a healthy nerve and the shortage of graft material available for repair.